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CLAIMS 

1. A method for producing an improved water-absorbing resin 
composition, being characterized by comprising a step of 
spraying water over surfaces of polymer particles in an amount 
of 0.01 to 20 weight % in terms of water based on the polymer 
particles, wherein the polymer particles are water-insoluble 
hydrophilic polymer particles from' a hydrophilic and/or a 
water-soluble monomer and in terms of a powder dried to a water 
content of not higher than 20 weight %, and wherein the water 
contains a salt and/or a hydroxide of a multivalent metal. 
2 . A production method according to claim 1, wherein the amount 
of the salt and/or the hydroxide of the multivalent metal is 
in the range of 0 . 01 to 10 weight % based on.the polymer particles . 

3. A production method according to claim 1 or 2, wherein the 
polymer particles are particles of a super-water-absorbing 
resin having a water absorbency of not less than 60 ml/g. 

4. A production method according to any one of claims 1 to 3, 
wherein the water-insoluble hydrophilic polymer is a polymer 
selected from the group consisting of a hydrolyzed grafted 
copolymer of starch-acrylonitrile, a grafted copolymer eof 
cellulose-acrylic acid and a salt of this copolymer, a 
polyacrylamide crosslinked with a divihyl compound and a 
partially hydrolyzed product of this polyacrylamide, a 
crosslinked poval, a saponified copolymer of vinyl 
ester-unsaturated carboxylic acid, a crosslinked poly (ethylene 
oxide), a crosslinked grafted copolymer of starch-acrylamide, 
and a crosslinked grafted copolymer of starch-acrylic acid and 
a salt of this copolymer. 
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5. A production method according to any one of claims 1 to 4, 
wherein the water-insoluble hydrophilic polymer is: a polymer 
of (the hydrophilic and/or the water-soluble monomer) and/or 
(a monomer which forms the hydrophilic and/or the water-soluble 
monomer by hydrolysis) (A) and a polysaccharide (B) ; a polymer 
of the (A) and a crosslinking agent (C) ; or a polymer obtained 
by polymerizing the (A), (B) and (C) as essential components 
and, if necessary, carrying out hydrolysis. 

6. A production method according to any one of claims 1 to 5, 
wherein the obtained improved water-absorbing resin composition 
is used for a water-absorbing goods selected from the group 
consisting of a disposable diaper, a sanitary napkin, a wound 
dressing, an incontinence pad, and a water-absorbing enhancing 
agent for paper or fiber products or: a sweat-absorbing property 
furnishing agent. 

7. A production method according to any one of claims 1 to 5, 
wherein the obtained improved water-absorbing resin composition 
is used for a water-absorbing material or water-retention agent 
selected from a group consisting of a water-retention material 
for agroforestry or gardening, a water-absorbing material for 
construction, a dehydating agent for civil engineering or 
various industries, an adsorbent for a heavy metal, a coagulant 
for sludge, a controlled releasing agent for a drug or perfume. 

DETAILED DESCRIPTION OF THE INVENTION 
[INDUSTRIAL APPLICABILITY] 

The present invention relates to a water-absorbing resin 
composition, a method for producing the same, and a 
water-absorbing material and a water-retention agent. 



[CONVENTIONAL ART] 

In recent years, there have begun to appear a 
water-absorbing materials having relatively high 
water-absorbing capability such as cross-linked polyethylene 
oxide, cross-linked poval, a hydrolysate of 

starch-polyacrylonitrile graft polymer, a self cross-linked 
type metal salt of polyacrylic acid, or the like, for sanitary 
goods, paper diapers and the like. However, although these 
materials have water-absorbing capability, they were not 
sufficiently satisfying ones for use as sanitary goods, paper 
diapers and the like, which require high water-absorbing rate. 
That is, because the higher water-absorbing capability 
strengthens the affinity to water the more, it results in a 
problem that uniform water permeation is inhibited and high 
water-absorbing rate cannot' be obtained, caused by gelling which 
generates only at a contact part in contact between these 
materials and water (hereafter referred to as "unmixed- in lump 
of flour") . 

In order to improve this defect, a method for enhancing 
water-absorbing rate has been taken, by increasing contact 
surface with water by increasing surface area by fine 
pulverization of these water-absorbing materials . In this case, 
increase in surface area of the water-absorbing material 
increases water-absorbing rate to a certain degree, however, 
full improvement of water-absorbing rate was not attained, 
because generation of a skin film at the contact area with water, 
at the particle surface, inhibited uniform water permeation. 

The present inventors have proposed, in Japanese Patent 
Application-56-140571, a method, after dispersing a hydrophilic 



3 



cross-linked polymer into a dispersing medium, for further 
subjecting a cross-linking agent to cross-linking onto the 
surface of the relevant hydrophilic cross-linked polymer . This 
method is effective to enhance water-absorbing rate, because 
of promotion of uniform water permeation without gelling only 
at the contacted part, when the water-absorbing material is 
contacted with water, however, improvement of water-absorbing 
rate was not a sufficiently satisfactory level, even by this 
method, and it was an uneconomic method. 

On the other hand, in Japanese Patent 
Application-59-18168 2, mixing of a water-insoluble 
water-absorbing resin and inorganic particles has been proposed, 
however, this method was never a satisfactory one, although a 
certain effect is observed in enhancement of water-absorbing 
rate. 

[PLOBLEM TO BE SOLVED BY THE INVENTION] 

The present inventors have intensively studied a way to 
solve the problems not yet solved sufficiently even by a 
conventional technology, that is elimination of w unmixed-in 
lump of flour", to enhance water-absorbing rate of the 
water-absorbing material, and as a result, found that liquid 
to be absorbed can easily pass through between each of polymer 
particles without adhesion between the polymer particles, by 
giving water containing a small amount of a salt and/or a 
hydroxide of a multi-valent metal, to the polymer particles, 
and by further cross-linking the surface layer of the polymer 
particles, and have thus completed the present invention. 
[MEANS FOR SOLVING THE PLOBLEM] 

The present invention relates to a method for producing 
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a modified water-absorbing resin composition, characterized in 
that water containing a salt and/or a hydroxide of a multi-valent 
metal is sprayed to a water-insoluble, hydrophilic polymer, 
particle with a powder-form and with dried to have a water content 
of equal to or lower than 20% by weight, onto the surface of 
said polymer particle, in a water amount of 0 . 01 to 20% by weight, 
relative to the relevant polymer particle. 

As the salt or hydroxide of the multi-valent metal to be 
used in the present invention, there is included, a divalent 
metal such as Mg, Ca, Ba, Zn, Fe, and a trivalent metal such 
as Al, Fe, or* the like as a multi-valent ■ metal; an inorganic 
normal salt and a double salt such as a halide, a nitrate, a 
phosphate, a sulfate, a carbonate of these metals, or a lower 
organic acid salt such as an oxalate, a acetate, or the like, 
and a hydroxide "thereof; a specific compound includes calcium 
chloride, magnesium chloride, ferrous chloride, aluminum 
chloride, poly aluminum chloride, ferric chloride, ferric 
nitrate, calcium nitrate, aluminum nitrate, magnesium phosphate, 
calcium phosphate, aluminum phosphate, magnesium sulfate, 
ferrous sulfate, aluminum sulfate, aluminum potassium sulfate, 
aluminum ammonium sulfate, calcium carbonate, magnesium 
carbonate, magnesium calcium carbonate, magnesium oxalate, 
calcium oxalate, magnesium acetate, calcium acetate, aluminum 
acetate, calcium hydroxide, aluminum hydroxide or the like. 
These compounds may be used alone or in combination. Among 
these, preferable one is a water-soluble compound; and a 
specific compound includes calcium chloride, magnesium chloride, 
ferrous chloride, aluminum chloride, polyaluminum chloride, 
ferric chloride, ferric nitrate, calcium nitrate, aluminum 
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nitrate, magnesium sulfate, ferrous sulfate, aluminum sulfate, 
aluminum potassium sulfate, aluminum ammonium sulfate, 
magnesium acetate, calcium acetate, aluminum acetate, calcium 
lactate or the like. Among these, preferable ones are a calcium 
salt and an aluminum salt, and particularly preferable ones are 
a sulfate salt and an acetate salt. 

Water to be used in the present invention includes tap water, 
industrial water, underground water, ion-exchanged water, pure 
water or the like. Preferably, it is tap water. 

As the water-insoluble, hydrophilic polymer from a 
hydrophilic and/or water-soluble monomer, to be used in the 
present invention, there is included a polymer of (a hydrophilic 
and/or water-soluble monomer) and/or (a monomer to be converted 
to hydrophilic and/or water-soluble by hydrolysis) (A) , and a 
polysaccharide (B) , for example, ' a hydrolysate of a 
starch-acrylonitrile graft copolymer, a cellulose-acrylic acid 
graft copolymer, and a salt thereof or the like; a polymer of 
(A) and a cross-linking agent (C) , for example, a polyacrylamide 
cross-linked with a divinyl compound (methylenebisacrylamide, 
or the like) and a partial hydrolysate thereof, cross-linked 
poval, a saponified substance of a cross-linked vinyl 
ester-unsaturated carboxylic acid copolymer, cross-linked 
polyethylene oxide, described in JP-A-52-14689 and 
JP-A-52-27455 or the like; and a polymer obtained by 
polymerization of (A) , (B) and (C) as essential components and 
then by carrying out the hydrolysis if necessary, for example, 
a cross-linked starch-acrylamide graft copolymer, a 
cross-linked starch-acrylic acid graft copolymer, and a salt 
thereof or the like, described in JP-B-53-46199, JP-B-53-46200 
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and JP-B-55-4462 . These hydrophilic cross-linked polymers may 
be used in combination of two or more kinds. 

The polymer particle obtained in this way is usually a dried 
powder form, and one with a water content of preferably equal 
to or lower than 20% by weight. 

Particle size of the polymer particle is usually equal to 
or lower than 5 to 5000 um, preferably 20 to 500 um. 

The polymer particle is usually one having a 
water-absorbing power of equal to or higher than 60 ml/g. 

Amount of water to be newly used to the polymer particle 
is usually 0 . 01 to 20% by weight, preferably 0 . 5 to 10% by weight . 
The water amount below 0.01% by weight provides insufficient 
modification of the surface of the polymer particle, while the 
water amount over 20% by weight requires heating treatment, as 
well as provides too high density of the surface layer of the 
polymer particle, resulting in decreased water-absorbing rate 
instead. 

Use amount of the salt and/or hydroxide of the water-soluble 
multi-valent metal, as a cross-linking agent, is usually 0.01 
to 10% by weight, preferably 0. 1 to 5% by weight relative to 
the relevant polymer particle, and the amount over 10% by weight 
makes practical use difficult, as a water-absorbing resin, due 
to extreme decrease in water-absorbing capability, although 
improves water-absorbing rate. 

A method for giving water (hereafter represented by water 
unless otherwise specified) containing the salt and/or 
hydroxide of the water-soluble multi-valent metal to the polymer 
particle includes (I) a method for spraying the water onto the 
water-insoluble, hydrophilic polymer particle to be subjected 
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to contact treatment, and (II) a method for charging the polymer 
particle into water, and kneading uniformly to be subjected to 
contact treatment. 

Temperature in the contact treatment may be room 
temperature, and heating is not especially required, however, 
heating may be performed for a time of 1 to 120 minutes, 
preferably 2 to 30 minutes. The polymer particle may be used 
as it is after the contact treatment, however, it may be sub j ected 

to further drying. 

The modified water-absorbing resin composition obtained 
by the method of the present invention, may be used by having 
contained an extender, a pigment, an ultraviolet absorbing agent , 
an antioxidant, a fungicide, a bactericide, a herbicide, 
fertilizer, perfume, a deodorant, a reducing agent or the like. 
In particular, in the case of having the reducing agent contained 
to the resin composition of the present invention, a metal salt 
to be used also in the present invention is the primary salt, 
and features is added that this primary salt expresses deodorant 
capability. 

For example, the reducing agent includes thiourea, 
L-ascorbic acid or the like. 

The water-insoluble, water-absorbing resin composition of 
the present invention can be used as a water-absorbing material 
or a water-retention agent. This water-absorbing material or 
water-retention agent includes the following examples, 
(i) A water-absorbing material or water-retention agent for 
water-absorbing goods 

One described in, for example, Japanese Patent 
Application-49-149090, JP-A-57-82566 or the like, such as a 
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disposable diaper, a sanitary napkin, a wound dressing, an 
incontinence pad, a water-absorbing enhancing agent for various 
types of paper and fiber products, a sweat-absorbing property 
furnishing agent or the like. 

(ii) A water-retention material for agroforestry and gardening 
One described in, for example, JP-B-55-4462 , JP-A-52-82715, 

JP-B-56-45882, JP-A-58-31919 or the like, such as a soil 
water-retention enhancing agent, an effect persistent agent for 
an agrichemical and fertilizer, a substitute goods for a bog 
moss, a water-retention agent for plant transplant, a 
water-retention agent for plat growth pot, or the like 

(iii) A water-absorbing material for construction 

A dew condensation prevention agent for interior 
construction material such as a wall material, a ceiling 
material, for example, one described in, JP-A-58-65075 or the 
like- 
Civ) Others 

A dehydating agent (a liquid dehydrating agent such as 
methanol, ethanol, benzine, petroleum ether, gasoline, plant 
oil, heavy oil or the like) for civil engineering and various 
industries, an adsorbent for a heavy metal, a coagulant for 
sludge, a controlled releasing agent for various drugs or 
perfume or the like, for example, those described in 
JP-B-58-1624B, JP-A-58-107 4 30 or the like. 
[Examples] 

Explanation will be given below still more on the present 
invention with reference to Examples, however, the present 
invention should not be limited thereto. 
Examples 1 to 4 
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Into a chamber (1.8 L) of an apparatus (for example, a 
spray drier apparatus, CA-21, manufactured by Yamato Scientific 
Co. , Ltd. ) equipped with a blowing entrance of air, a discharge 
exit thereof and a spray nozzle of water, 40 g of a 
water-insoluble, hydrophilic polymer particle ("Sunwet 
1M-1000U"; containing about 15% of fine particles with a size 
of equal to or smaller than 50 jam, manufactured by Sanyo Chemical 
industries, Ltd.) was charged, and under' blowing of air in an 
air feed rate of 0.2 m 3 /min., water dissolved with 10% aluminum 
sulfate was sprayed onto the polymer particle, under each of 
the conditions of 0.1%, 1%, 5% and 10%, to obtain water-absorbing 
resin compositions [A], [B] , [C] and [D] . 
Examples 5 to 8 

By similar operation as in Examples 1 to 4, except that 
blowing air was heated at 80°C, in blowing the water dissolved 
with 10% aluminum sulfate to the inside of the chamber, and it 
was held for 5 minutes after the blowing, water-absorbing resin 
compositions [E] , [F], [G] and [H] were obtained. 
Example 9 

Water-absorbing amount and water-absorbing rate of 0.9% 
saline solutions of the water-absorbing resin compositions 
obtained in Examples 1 to 8 were measured and the results were 
shown in Table 1 . It should be noted that a method for measuring 
the water-absorbing amount was as follows: 200 mesh nonwoven 
fabric made of nylon was formed into a bag-shape, and 1 g of 
the resin composition was sealed therein, and immersed in the 
0.9% saline solution for 30 minutes, then the resin composition 
was pulled up and rinsed for 15 minutes to measure weight increase 
In addition, water-absorbing rate was measured as follows: the 
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200 mesh nonwoven fabric made of nylon was put on a supporting 
plate having a small hole, and 0.1 g of the resin composition 
was put thereon to measure absorption amount of the 0.9% saline 
solution by the resin composition during 2 minutes of contacting 
with the solution from the lower surface, and converted the value 
to absorption amount per 1 g of the resin composition. 
Comparative Examples 1 to 3 
Comparative Example 1 

"Sunwet 1M-1Q00U", a non-treated product. 
Comparative Example 2 

A water-absorbing resin [J] was obtained by mixing aluminum 
hydroxide to "Sunwet 1M-100QU", in Example 1. . 
Comparative Example 3 

A water-absorbing resin [K] was obtained by spraying only 
water, without mixing aluminum hydroxide onto "Sunwet 1M-1000U" 
in Example 1 . 
Table 1 





Aluminum 
hydroxide 
{% by wt.) 


Water 
content 
(% by wt.} 


Aluminum 
sulfate 
(% by wt.) 


Absorption 
amount 

<g/g) 


Absorption 
rate (ml/g) 


Example 1 




0.1 


0.01 


64 


33 


Example 2 




1.0 


0.1 


68 


42 


Example 3 




5.0 


0.5 


73 


53 


Example 4 




10.0 


1.0 


70 


60 


Example 5 




0. 09 


0.01 


65 


49 


Example 6 




0.9 


0.1 


73 


59 


Example 7 




4.5 


0.5 


78 


62 


Example 8 




9.0 


1.0 


75 


65 


Com. Expl, 1 








50 


10 


Com . Expl . 2 


1.0 






50 


10 


Com . Expl . 3 




5.0 




50 


11 
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ADVANTAGES OF THE INVENTION 

The modified water-absorbing resin composition obtained 
by the method of the present invention, and the water-absorbing 
material and water-retention agent containing the same are 
water-absorbing resin compositions promoting uniform water 
permeability and having extremely high water-absorbing rate. 
Features of the products according to the present invention is 
not only enhancement of water-absorbing rate, as described above, 
but also superior stability to humidity, that is, little 
generation of blocking phenomenon of resin particles themselves, 
even when the water-absorbing resin composition of the present 
invention is put under high humidity, and superior time course 
stability, that is, maintaining of water-retention property 
and shape^retention property during use for a long period of 
time. Still more, it has features of small dust generation in 
powder handling. 
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